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Vol.  
uat. C V O l .  YVi . H2C Ash Nnat T0t.S No. 

Colliery 

2.7 10.4 32.9 0.7 3 83.0 5.3 8.9 38.1 
2.6 10.3 34.0 0.7 3$ 83.5 5.4 8.9 39.0 
2.2 13.1 30.9 0.5 3 84.0 5.1 8.5 37.0 

0.9 13.7 22.9 1.5 7 88.1 5.0 3.7  27.1 
D ( Natal } 1.3 12.0 31.0 1.4 6 85.5 5.3 6-0 37.5 
E ( 
F ( 1 1.1 12.5 22.9 0.9 4 88.3 4.8 4.3 26-9 
G ( 11 ) 1.1 14.9 20e8 0.8 4* 88.5 4.7 4.2 24.2 

c ( 1) 

~~ 

Practically all coals intended for carbocisation are 
mechanically cleaned to yield a product with an ash content of 
about 12 per cent. The Transvaal coals used for this purpose are 
only weakly coking. They yield a very inferior product when c a r -  
bonised on their o m ,  but acceptablewcoke can be produced by blend- 
ing with a small percentage o f  certain Natal coking coals. These 
are of a slightly higher rank as the result of the maturing effect 
of intrusive dolerite sheets some distance either below or above 
the coal horizon. 

coal reserves have determined the current policy whereby most of 
the metallurgical coke in South Africa is produced f rom blends 
having weakly coking coal as m a i n  component. 
such blends carbonised during 1959 was 2.2 million tons* repre- 
senting nearly 7G$ of a l l  coal carbonised for the produation of 
metallurgical coke in this country. 

Economic considerations and the desire to conserve coking 

The total tonnage of 

A typical blend is: 
Weakly coking coal: 75% 
(usually a mixture of various weakly coking coals)  

(normally a mixture of coking coals). 
Coking coal 2 5% 

A. TRE PETROGWHIC CO~OSITION OF PREPARED COKING COALS. 
The .../ 

* Short tons of 2,000 lb. 
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The South African coking coals are characterised by the 

For  the micro- presence of very large amounts of inert material. 
scopical examination of these coals the incident light technique 
has therefore been found preferable to the transmitted light tech- 
nique currently used in the U.S.A.l) 

The petrographical analyses of some South African coking 
coals are given in Table 2. 

TABLE 2. 
Petrographic Analyses of Some South 

African Coals. 

Microlithotype Analysis (%) Maceral Analysis($) 
Colliery Vt C1 V.I. I.K. ??u C.S. Vn Ex In V.M. 

A(Transvaa1) 27.5 6.0 23.0 38.5 0.5 4.5 55.8 14.4 25.0 4.8 
19.5 7.5 31.4 39.6 0.3 1.7 47.9 12.0 35.2 4.9 C( 1 

D (Natal) 
20.9 2.7 30.7 38.7 2.2 5.8 51.0 10.4 31.2 7.4 
16.2 2.7 30.9 42.1 2.7 5.4 42.3 14.0 37.7 6.0 

E ( " )  
F ( " )  
H ( " )  7.8 - 53.3 36.0 0 * 2  2.7,45.0 12.4 39.8 2.0 

26.9 4.0 33.3 30.2 1.3 4.3 51.9 9.3 33.1 5.7 

Exinite is rarely found to be associated with the vitrinite. 
Only relatively small quantities of clarite are therefore present 
in the coal. Normally the clarite content varies between 2 and 7 
per cent in the coking coals and an3 value higher than 7 per cent 
can be regarded as exceptional. The small amount of exinite 
present in the coal (usually less than 20 per cent) is found asso- 
ciated with mixtures of vitrinite and inertinite. This gives rise 
to large amounts of claro-durite and duro-clarite, generally 
described as intermediate or transition material. 

common but the bands are rather thin and the vitrite content sel- 
dom exceeds more than 25 to 27 per cent in a microlithotype analysis. 
The normal amount is of the order of 20 per cent. At least half of 
the total amount of vitrinite occurs admixed with other macerals. 

tite which consists of an intimate mixture of inertinite (mainly 
semi-fusinite) and vitrinite. This microlithotype is usually very 
consistent in composition and contains few or practically no other 
macerals. It occurs in very large quantities in some South African 
coals, notably the non-coking coals, as much as 60 per cent having 
been recorded in certain instances. For practical purposes this 
microlithotype is recorded separately whereas durite, which OCCUTS 
only in small quantities (seldom more than 8 per cent), is grouped 
and determined together with the intermediate material. 

The friable variety is rare. 

ature carbonisation are mechanically cleaned the amount of carbon- 
aceous shale is relatively low in them. Minute nodules of clay 
which cannot be separated from the coal by normal mechanical clean- 
ing processes are associated with practically every microlithotype, 
even in comparatively low specific gravity fractions. These mi- 
croscopical nsdules of clay give rise to the typical high ash con- 
tent of the South African coals. 

Titrinite in its free form i.e. in bands, is fairly 

Another very common entity is the microlithotype vitriner- 

Fusite occurs sparsely and is generally highly mineralised. 

Since virtually all the coals intended for high temper- 

E .../ 
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3. 123 CSX?OSITIOX OF S'PECIFIC GPAVITY F U C T I O N S .  

c r o l i t h o t y p e s  i n  -22 nesii c o a l  g r a i n s  of a vieaklycoking c o a l  and of  
t:.vo cok izg  c o e l s  r e v e a l e d  a r e n z r k a b l e  s i n i l a r i t y  i n  . t h e  behaviour  

of \ . < t r i t e  .:;as fgim?:! i n  t h e  f l o a t  Q z t e r i e l  a t  1.30 s.g. 'Jalues 
r a rL ins  2 z . x ~  50 t o  50 pi? c e n t  v?ere obtz inad  f o r  t h e  coking c o a l s  and 
just s y ~ a r  20 ? e r  c s n t  f o r  . the v~eak ly  coking coa l .  The v i t r i t e  
c o c c e n t r e t i o g  iz bo t i l  type.3 decreased  r a p i d l y  ::;ita i n c r e e s i n g  
s p i s i f i c  g r a o i t y  so  ~ h e t  t n a  1.35-1.40 s.g*  frac';ior, c a n t a i n e a  cnly 
o - I 2 2 ~ -  :;efi? - f i t r i t e .  It t h e n  f a l l s  v e r y  gradlielljr r e a c h i c g  a v a l u e  
of  about 2 Fer  c e n t  i n  t h e  i . 70  3.8. si-nk m a t e r i a l .  

A slzilar d i s t r i b u t i o n  p a t t e r 2  was observed f o r  c l a r i t e  i n  
t h e  iveakly coking c o a l .  
w a s  I'oimd i n  t h e  1.30 s ,g .  f l o a t  material vie. 24.3 p e r  cent .  It 
f e l l  t o  3 p e r  c e n t  i n  the 1.30-1.35 s . g .  f r a c t i o n  and no c l a r i t e  was 
found i n  the  h i g h e r  s p e c i f i c  g r a v i t y  f r a c t i o n s .  The 1 - 3 0  s.g. f l o a t  
m a t e r i a l  f r o 3  t h e  t w o  c,oking c o a l s  conta ined  no,more t h a n  6 - 7 p e r  
c e n t  c l a r i t e .  T h o  c o n c e c t r a t i o n  decreased  f a i r l y  s t e z d i l y  with 
i n c r e a s i n g  s p e c i f i c  g r a v i t y  r e a c h i n g  r_ v a l u e  o f  about  1 p e r  c e n t  i n  
t h e  1.70 s.g. s i n k  m a t e r i a l .  

The beimviour of t h e  i n t e r n e d i a t e  m a t e r i a l  w a s  s imilar  t o  
thEt of  t h e  v i t r i t e .  
-,vas a p p r e c i s b l y  higkier f o r  t h e  weakly coking . c o a l  t h a n  f o r  t he  two 
coking c o a l s .  

f l o a t  n a t e r i a l  m o u n t e d  t o  about  20 p e r  c e n t  f o r  t h e  coking c o a l s  
and  l e s s  than  10  p e r  c e n t  f o r  t h e ' w e a k l y  coking  c o a l .  It t h e n  i n -  
c reased  ra_nidly f o r  a l l  thre.e c o a l s ,  . a t t a i n e d  a maximum of between 
7 0  and 80 p e r  c e n t  i n  t h e  s p e c i f i c ' g r a v i t y .  ran&e 1.40-1.55 and de- 
c r e a s e d  raDidly  t o  10  p e r  c e n t  i n  the 1 . 7 0 ' s . g .  sink f r a c t i o n .  

stant f o r  all t h e s e  c o a l s  through the  s p e c i f i c  g r a v i t y  range and 
seldom e,xceeded , 5  p e r  c e n t  

s p e c i f i c  g r a v i t y  f l o z t s ,  I t  appeared i n  c o n c e n t r a t i o n s  of 1 t o  2 
p e r  c e n t  i n  the 1.30 - 1.35 s p e c i f i c . g r a v i t y  f r a c t i o n s  and t h e r e -  
a f t e r  t h e  c o n c e n t r a t i o n  s t e a d i l y  i n c r e a s e d  with i n c r e a s i n g  s p e c i f i c  
g r a v i t y  unt i l  i t  f i n a l l y  reached a m a x i m u m  of  between 8 0  and 90 per ,  
c e n t  i n  t h e  1.70 s p e c i f i c  g r a v i t y  s i& material .  

m i c r o l i t h o t y p e s  i n  t h e  c o a l s  i t  appears :  71) That the m i c r o l i t h o -  
types  a r e  very i n t i m a t e l y  mixed. 
p r a c t i c a l l y  e v e r y  z i c r o l i t h o t y  e vras r e p r e s e n t e d  i n  t h e  whole range 
of s p e c i f i c  g r a v i t y  f r a c t i o n s . 7 2 )  Tlnat t i e  s p e c i f i c  gravi tLes '  of t he  
r i c r o i i t h o t y p e s  a r e  a p p r e c i z b l y  h i g h e r  than t h o s e  of  European c o a l s  
of t'ns s a e  rank. The v a l u e s ,  s t a t i s t i c a l l y  determined,  v a r i e d  
a i t i i n  t h e  f o l l o w i n g  l i m i t s :  

A study of t h e  s p e c i f i c  g r a v i t y  d i s t r i b u t i o n  of t h e  m i -  

of ync -)'--r. -,, ,ulithot;pes. A3 can be expected,  t h e  l a r g e s t  Concent ra t ion  

Here tile naximm c o n c e n t r s f i o n  of c l a r i t e  

The naxinun c o n c e n t r a t i o n  i n  t h e  1.30 s.g. f l o a t  

The c o n c e n t r a t i o n  of t h e  v i t r i n e r t i t e  i n  t h e  1.30 s . g .  

The c o n c e n t r a t i o n  of t h e  f u s i t e  remained' p r a c t i c a l l y  con- 

No carbonaceous s h a l e  was p r e s e n t  i n  any of  t h e  t h r e e  1.30 

From t h e  s t u d y  of t h e  s p e c i f i c  r a v i t y  d i s t r i b u t i o n  of  t h e  

T h u s . w i t h  v e r y  f e w  except ions ,  

-- v i t r i t e  . 1.31-1.33 
C la r i t  9 1.30-1.32 
V i  t r icer t i t e 1 47-1 49 
I n t e r n e d i a t e  rcatecl.38-1.40 

Carbonaceous s h a l e  1.63-1.65 
The p o s s i b i l i t y  of contaminat ion  o f  t h e  m i c r o l i t h o t y p e s  by q u a n t i t i e s  
of c l a y ,  30 minute t ha t  t h e y  could  n o t  always be observed under normal 
magni f ica t ion  of 200 t o  250, may have i n f l u e n c e d  t h e s e  s p e c i f i c  
g r a v i t i e s  a l though v e r y  l i t t l e  c l a y  was d e t e c t e d  under normal 

i a1 
F u s i t e  1.44-1.54 

m a g n i f i c a t i o n  . . ./ 
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magni f i ca t ion  i n  the samples of s p e c i f i c  g r a v i t y  f r a c t i o n  up t o  1 . 5 0 .  
It i s  s i g n i f i c a n t ,  hoi.;ever, that on ly  s l i g h t  v a r i a t i o n s  i n  s p e c i f i c  
g r a v i t y  occurred f o r  each a i c r o 2 i t h o t y p e  f o r  a l l  t h r e e  of t h e  coals. .  
The except ion  be ing  t h e  hig-hly mine ra l i s ed  f u s i t e  i n  t h e  weakly coking 
c o a l  which gave an a p p r e c i a b l y  h i g h e r  va lue  than  t h a t  ob ta ined  f o r  the 
f u s i t e  i n  t h e  tvo  coking c o a l s .  The coals o r i g i n a t e d  f r o m  a r e a s  v e r y  
widely apar t  anC i t  i s  d o u b t f u l  whether such cons t an t  r e s u l t s  could 
have Seen obts ined  if' t h e  i n c l u s i o n  o f , m i n u t e  q u a t i t i e s  of c l a y  had 
had m y  profound i r , f i uence  oli fhe  s p e c i f i c  g r a ~ i t y .  
b . TXE E V f i U A ~ 2 I O B  93 COKIXG Z O - G S .  

A p r a d i c s i o n  o f  tho p o t e n t i a l  va lue  of South Af r i can  coking 
c o a l s ,  more s?e.~F2Llj; t h t  o l  Tvealzljr cak ing  c o a l s ,  i s  f r e q u e n t l y  ren- 
dered  r . a t h e r  d i f f , i c u l t  Sj r  t h e i r  p e c u l i a r  benaviour.  

Thus the  widaly used S .S ,swel l ing  t e s t  does no t  provide  an 
e n t i r e l y  r e l i a b l e  c r i t e r i o n .  P r o a  p a s t  exper ience  with South Af r i can  
coking c o a l s  i t  a,peared t h a t  coa l  having  i! s w e l l i n g  number of l e s s  
than 2 was of very d o u b t f u l  va lue  a3 a coking c o a l  a l though some o f  the 
c o a l s  having such a 107: s w e l l i n g  aiimber can be used in  the b l e r d s  
mentioned above. ' It Twas u s u a l l y  accepted  t h a t  t h e s e  weakly coking 
c o a l s  should  have a s w e l l i n g  number o f  2 t o  4. A h ighe r  s w e l l i n g  num- 
b e r  p rov ides  no ,guarantee t h a t  the c o a l  vnll y i e l d  s a t i s f a c t o r y  coke. 

The f a l l i b i l i t y  o f  t h i s  t e s t  became a2ps ren t  when s p e c i f i c  
g r a v i t y  f r a c t i o i s  f rom. l .30  t o  1.6.0 a t . 0 . 0 5  i n t e r v a l s  of a reasonably  
good Natal coking c o a l  were t e s t e d  ili a d i l a t o m e t e r . .  The d i l a t a t i o n  
of t he  Coal became p r o g r e s s i v e l y  poore r  w i t h  i n c r e a s i n g  s e p a r a t i o n  
s p e c i f i c  g r a v i t y  uti1 t h e  f l o a t  c o a l  f i n a l l y  gave only a c o n t r a c t i o n ;  
y e t  t he  s w e l l i n g  n m b e r  v a r i e d  f r o m  64 i n  t h e  c a s e  of t h e  lowes t  
s p e c i f i c  g r a v i t y  f r a c t i o n ,  t o . 4 *  i n  t h e  case  .of t h e  h i g h e s t  s . g . f r ac t ion .  

A n  e v a l u a t i o n . o n  t h e  b a s i s  of pe t rog raph ic  composition, p ro -  
v i d e d  t h e  coal' Z a l l s  w i t h i n  the  coking group f o r  South Af r i can  c o a l s ,  
a l s o  o f f e r s  cons ide rab le  d i f f i c u l t i e s .  It  has  been f o u n d  t h a t  t h e  r a t i o  
of  a c t i v e  t o  i n e r t  c o n s t i t u e n t s  ob ta ined  f r o m  the  macer& a n a l y s i s  
may g i v e  some i n d i c a t i o n  of t h e  c o a l ' s  coking p ropens i ty .  If t he  r a t i o  
of t h e  sum of t h e  v i t r i n i t e , a n d ' e x i n i t e  t o  that  o f  t h e  i n e r t i n i t e  and 
t h e  v i s i b l e  minera ls  exceeds 1.4:1,  t h e  c o a l  may e x h i b i t  reasonable  
coking p r o p e r t i e s . .  Coals having  r a t i o s  of a c t i v e s  t o  i n e r t s  of more 
than 2 f l  can  be expected t o  g i v e  a reasonably  good coke when carbon- 
i s e d ,  

Extans$ye t e s t i n g  o f  oking c o a l s  u s i n g  ' the  d i l  ometers 
o f  Aud ibe r t -Aru  and Eoffm-37, as w e l l  as t h e  G i e s e l e r t j  p l a s -  
t ome te r  i n d i c a t e  that  a r easonab le  c o n t r a c t i o n ,  d i l a t a t i o n  and degree 
o f  f l u i d i t y  could be expec ted  from m o s t  o f  t h e  N a t a l  coking c o a l s .  
Normally c o a l  D (Table  1) g i v e s . 2 2  t o  25 per  c e n t  c o n t r a c t i o n ,  30 t o  
40 p e r  c e n t  d i l a t a t ion  and a m a x i m u m  f l u i d i t y  of about 3000 divJmin. 
when t e s t e d  b y  i t s e l f .  The behairiour o f  t h e  Transvaa l  weakly coking 
c o a l s  i s  a t  times d i f f i c u l t  t o  p r e d i c t  from such t e s t s ,  e s p e c i a l l y  
when t h e y  a r e  t o  be b lepded  w i t h  Natal coking coa l s .  Under t e s t  con- 
d i t i o n s  t h e  Transvaal weakly coking  c o a l s  e x h i b i t  remarkably similar 
p r o p e r t i e s .  They a l l  g i v e  a c o n t r a c t i c n  but  no d i la ta t ion .  I n  t h e  
p l a s t o m e t e r  t h e i r . d e g r e e  o f  f l u i d i t y  i s  ve ry  low. A blend of 30 
per  c e n t  o f  c o a l  D from Natal w i t h  70 p e r  cen t  o f  c o a l  A from . T r a n s -  
v a a l  gave a c o n t r a c t i o n  i n  t h e  d i l a t o m e t e r  of 32 per  c e n t  and a 
d i l a t a t i o n  of -28 p e r  c e n t .  The degree  of f l u i d i t y  was low wi th  a 
m a x i m u m  of 1 4  div./min. If 5 p e r  cent ,  a n t h r a c i t e  i s  added t o  c o a l  E 
f r o m  Eata l  t he  m a x i m u m  f l u i d i t y  drops  from 900 t o  700 div/min., i f  
5 p e r  c e n t  of c o a l  A from Transvaal is added t o  c o a l  E, the  f l u i d i t y  
d e c r e a s e s  by 600 units. On t h e  o t h e r  hand, d i l a t o m e t e r  t e s t s  i n d i -  
c a t e d  t h a t  t h i s  mix ture  gave a b e t t e r  d i l a t a t i o n  thzn  t h e  mixture 

S u i n g  .../ of c o a l  E and 5 p e r  c e n t  a n t h r a c i t e .  
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Smining up, it may be concluded that as yet no simple test 

Procedure is available giving conclusive evidence of the value of 
weakly coking coals, especially when these coals are to be blended with 
coking coals. Consequently, the only way of determining the value of 
the coals as blend constituents has been to carry out coking experi- 
=ants, either in experinental coke ovens o r  under normal full scale 
operating conditions. 

It is envisaged that with the recently constructed 15 inch 
and 19 ir-ch wide, gas heated experimental coke ovens at the Fuel 
Research Institute, experimental work will not only be facilitated 
but that a much wider range of possible blends and operating con- 
a i t i o l ? s  nay b e  investigated. 

D. STUDIES ON NETALLU,SGICAL C O K E .  
Due to the characteristics of the available coking coals in 

S o u t k  Africa the netallurgical industries have to use coke that 
xould probably be regarded as being of l o w  quality or unacceptable 
for these purposes in Europe or the United States. 

The deficiencies are mainly the high ash content, low 
abrasion index, and to a lesser extent, l o w  shatter index. 

For economic reasons the ash in the washed coal cannot be 
reduced to less than about 10 to 13 per cent, thus giving a coke with 
an ash content of 15 t o  17 per cent. 

'Jzrious vi cis have been expressed about the probable causes 
of fissuring in coke!.), and it is generally conceded that fissuring 
is caused by excessive shrinkage. The opinion has also been ex- 
pressed that a homogeneous ccal, in contrast to a blend, yields a 
coke zith less fissures. This may be true for low or medium volatile 
coking coals, but experiments conducted with a homogeneous but high 
volatili. (40 per cent D.A.F.) coal from the Transvaal yielded a 
coke with an abnornally high amount of fissures. It appears that 
the excessive release of volatile natter is the main cause of the 
high shrinkage and nay overshadow the effect of other factors such 
as the difference in temperature between the oven wall and centre of 
the oven and the different rates of shrinkage of the components of 
a blend. 

The poor abrasion index is mainly due to the fact that the 
weakly and/or non coking particles (consisting mainly of inertinite) 
in the coal are not sufficiently bonded by the cell-wall material 
in the coke or the bond mag be so thin that its strength becomes less 
than that of the particles>! In cokes having an exceptionally low 
abrasion index many inert particles were found to be only partly 
bonded. This possibility may be illustrated by reference to a 
relatively low volatile (25 per cent D.A.F.) coking coal from Matal 
which wzs found to contzin a very low ratio of active to inert con- 
stituents, Microscopical examination of the coke produced from this 
coal gave evidence of very weak bonds between unfused particles and 
the cell-wall material surrounding them. 

A study of the unfused and/or weakly fused coal particles 
in 50 smples of coke intermittently manufactured in an industrial 
colre oven over a period of approximately six months led to the con- 
clusion that the particles of over 3 mm diameter were chiefly re- 
sponsible for the low abrasion index. 
bet.Areen the occurrence of such particles and the B.S.Cochrane Index 
was obtained. The Correlation between the total amount of unfused 
particles of over 1 mn diameter and the E.S. Cochrane Index amounted 
to 55 per cent. No correlation was found for the 3 x 2 mm and 2 x 1 
m particles. Tlne particles of less than 1 mm diameter have probably 
a beneficial influence on the coke strength. The general view-point 

A 62 per cent correlation 

e lends strength to the body" has been supported by other 
Some ... / 
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2. S O E  R.XCEnTT DEV%LOEICEXCS IN CONXECIPION W T H  COKE 
ZESEMCX I N  SOUTX AFRICA. 

' I n  view of the  fac t  t h a t  t h e  s t r e n g t h  o f  the coke depends 
l a r g e l y  on t h e  n a t u r e  and composi t ion o f  t h e  c o a l  carbonised and as 
the  choice  of raw m a t e r i a l  i s  l i m i t e d ,  a t t e n t i o n  i s  be ing  given t o  t h e  
improvement of t h e  coke by  o t h e r  p o s s i b l e  means. The g r e a t e s t  success  
t h u s  far has been achieved  by p r e h e a t i n g  t h e  c o a l  p r i o r  t o  carbonisa- 
t i o n .  Preliminary exper imenta l  work i n  t h i s  d i r e c t i o n  y i e l d e d  re- 

1 2 O - 1 8 O 0 C ,  t h e  o p e r a t i o n  t a k i n g  f r o m  3 t o  5 hours .  
Carbonisa t ion  was c a r r i e d  out  i n  an e l e c t r i c a l l y  hea ted  

exper imenta l  oven w i t h  a c a p a c i t y  or" 540 lb .  a t  a bulk d e n s i t y  of 
50 l b / f t 3 .  

Two se r ies  of t e s t s  were c a r r i e d  out.  Each s e r i e s  con- 
s i s t e d  of t h r e e  t e s t s  v iz . :  (1) a blend ch i rged  wi th  a normal mois ture  
c o n t e n t  of ca. 7 per  c e n t ,  ( 2 )  t h e  same blend d r i e d  a t  1 2 O o C  and ( 3 )  
the  blend d r i e d  and p r e h e a t e d  t o  1 8 O o C .  

tu re  of Natal coking c o a l  and  t h r e e  Transvaal  weakly coking c o a l s  i n  
c e r t a i n  p r o p o r t i o n s .  This mixture  i s  h o r n  t o  g i v e ,  according t o  
South A f r i c a n  scandards a reasonably  good coke when carbonised under 
c u r r e n t l y  accepted c o n d i t i o n s .  I n  the  second t e s t  s e r i e s  t h e  mixture  
carbonised  c o n s i s t e d  of  a weakly coking c o a l  and a coking c o a l  i n  a 

- p r o p o r t i o n  y i e l d i n g  a v e r y  poor  product  under normal c a r b o n i s a t i o n  
c o n d i t i o n s .  

l b / f t3  f o r  s e r i e s  1 and 
were 54.9 and 49.5 Ib / f t$ :  r e s p e c t i v e l y  ( s e e  Table 3 ) .  

The p h y s i c a l  t e s t i n g  of  t h e  coke r e v e a l e d  a cons iderable  
improvement i n  the  B.S. abrasion index of the  coke manufactwedfrom 
the d r i e d  and prehea ted  c o a l  of  b o t h  t e s t  s e r i e s .  The B.S. s h a t t e r  
i n d i c e s  (011 t h e  smaller s c r e e n s  had also been improved b u t  no t  as 
e x t e n s i v e l y  as t h e  a b r a s i o n  index.  The r e l a t i v e  f i g u r e s  a r e  shown i n  
Table 3. 

many r e s p e c t s  i n  agreement with those  r e p o r t e d  by Perch a n d  
2 u s s e l  suits 37 . 9he c o a l  charge was c?ried by means of  superhea ted  steam t o  

The c o a l  used f o r  t h e  f i r s t  t e s t  s e r i e s  c o n s i s t e d  of a mix- 

The bulk d e n s i t i e s  of t h e  zoist c o a l  mere 47.3 and 42.7 
r e s p e c t i v e l y .  Those o f  the preheated c o a l s  

T U L E  3.  
B.S.Shatter and Abrasion R e s u l t s  P e r t a i n i n g  t o  
Cokes from Mois t ,  Dr ied  and Prehea ted  Coal. 

S e r i e s  1. S e r i e s  2 .  
Dried Erehear- Dried ?reheat- 

N o i s t  a t  ed a t  , .oist  a t  ed a t  
120'C 1 8 O o C  12OoC 1 7 O o C  

D e s c r i p t i o n  o f  Test 

47.3 - 54.9 42.7 - 49.5 Bulk d e n s i t y  of c o a l  

B .S. S h a t t e r  Index: 
+2 " 

1;:; 95.4 97.5 97.5 93.6 96.5 96.4 

( d r y  b a s i s )  ) 

66 70 6 1  
82 85 80 

94 93 
63 83 

B . S. Abrasion Index 66 79 79 63 73 7 3  

64 
83 
93 94 94 9 1  
67 8 2  +1Q" 

Bulk  d e n s i t y  o f  coke ) 26.1 28.5 29.0 27.3 29.3 28.6 
( l b / f t 3  a i r  dry) )  

E i c r c s c o p i c a l  . . . ./ 
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Microscopical examination of the various coke samples re- 

vealed that the unfused particles in the coke derived from the dried 
and preheated coals were, fn contrast with those samples derived f r o m  
the moist coal, generally better bonded and in most cases completely 
surrounded by cell-wall material. This was, presumably, due to the 
higher bulk density and reduced permeability to escaping volatiles 
which result in better contact between all particles. 

The possibilities of applying a system of selective crush- 
ing a d  screeni 
Preliminary w o r g )  has led to the conclusion that South African 
coking coals, especially the weakly coking coals,  are not very amen- 
able to beneficiation by selective crushing and screening and that 
any benefit accruing from such a process would probably be reflected 
to only a slight degree in the quality of the coke. 

Large scale experimental work to establish the effect of 
selective crushing, carried o u t  on a weakly coking coal from Trans- 
vaal and a Natal coking coal has thus far not yielded very encourag- 
ing results. A comparison between the physical characteristics of the 
coke derived from a mixture of selectively crushed and screened coals 
and a coke derived from the same mixture but normally prepared p r i o r  
to carbonisation indicates that no substantial improvement in quality 
occurred. These results axe recorded in Table 4. 

of the coking coals is a l s o  being investigated. 

TABLE 4. 
B.S.Shatter and Abrasion Results Pertaining to Cokes 
Manufactured from Coal Crushed and Screened in Stages. 

Test 1. Test 2. Test 3. 
70$ of A+30$ As for Test 1 As for Test 1 
of D normal but A crushed but A crushed Description of Test 
crushing to -1+mm to -3mm 

48.0 43.9 45.7 

66 60 62 +2” 
+1p 82 78 79 
+1” 90 89 90 
4” 92.9 92.0 93.0 

B . S .Abrasion Index 61 60 61 
Bulk density of coke ) 28.6 28.8 28.3 

Bulk density of coal 
( dry basis ) 

B.S.Shatter Index:- 

(lb/ft3, air dry) ) 

It can be noted from this table that the bulk density of 
the coal prepared in the normal way was higher than that of the 
selectively crushed and screened coal. It is a l s o  significant that 
the physical characteristics of the coke prepared from the dried 
and preheated coals are substantially better than those prepared 
from the selectively crushed and screened coals. 

is of prime importance in the manufacture of coke, at least from the 
types of coking coals available in South Africa. Whatever the 
mechanism may be whereby improved coke results when the charge bulk 
density is increased, it appears that the advantage achieved in this 
manner may outweigh those of other refinements available in the 
preparation of coking charges. 

It would appear that the bulk density of the coal charge 

i 
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